Ccosslinking of membrane surface receptors may lead to their segregation into patches and then into a single large aggregate at one pole of the cell. This process is called capping. Here, a novel explanation of such a process is presented in which the membrane is viewed as a supersaturated solution of receptors in the lipid bilayer and the adjacent two aqueous layers. Without a crosslinking agent, a patch of receptors that is less than a certain size cannot stay in equilibrium with the solution and thus should dissolve. Patches greater than a certain size are stable and can, in principle, grow by the precipitation of the remaining dissolved receptors from the supersaturated solution. The task of the crosslinking molecules is to form such stable patches. These considerations are based on a qualitative thermodynamic calculation that takes into account the existence of a boundary tension in a patch (in analogy to the surface tension of a droplet) Thermodynamically, these systems should cap spontaneously after the patches have reached a certain size. But, in practice, such a process can be very slow. A suspension of patches may stay practically stable. The ways in which a cell may abolish this metastable equilibrium and thus achieve capping are considered and possible effects of capping inhibitors are discussed. In recent years it has been demonstrated that plasma membranes, being composed of lipid bilayers, have fluid characteristics and may allow the lateral motion of proteins embedded in them (1, 2) . These proteins can move in the plane of the membrane unless this motion is restricted-for example, by interaction with cytoplasmic structures. Thus, proteins embedded in the membrane can be distributed uniformly in the plane of the membrane unless there are restrictions.
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Investigations by Taylor et al. (3) have shown that molecules that can crosslink proteins (receptors) on the cell surface [e.g., anti-immunoglobulin (anti-Ig), concanavalin A (Con A)] may cause redistribution of these proteins into segregated regions, many patches, or one cap. Much work has been done on such processes in various cell types described extensively in the recent review by Schreiner and Unanue (4) . A capping process is usually viewed as composed of two distinct stages: first, patches of crosslinked receptors are seen; then, patches migrate into one region on the cell to form a cap.
There have been few explanations of why and how caps are formed (5) (6) (7) (8) (9) (10) (11) . As has been suggested (4, 12) , not all capping processes need to be alike; they might consist of quite different mechanisms. the patch is surrounded by molecules of the same type. On the other hand, receptor molecules at the boundary between the patch and the lipid dilute phase are exposed also to molecules of the dilute phase. Therefore, the receptor molecules on the boundary exercise different intermolecular forces from those receptor molecules well inside the patch, thus creating a boundary tension. This boundary tension is analogous to the well-known surface tension of droplets in systems of three dimensions. The existence of a boundary tension in a patch complicates the conditions under which a patch can stay in equilibrium with a solution of its receptors.
The change in the Gibbs free energy when receptor molecules dissolved in the membrane (the dilute phase) transfer into a patch (the condensed phase) is composed of the following two parts [in analogy to the three-dimensional case (13)].
1. The first contribution to the change is due to the difference in the Gibbs free energy between receptors dissolved in the dilute phase and receptors in the condensed form. (This part is analogous to the difference in free energy between molecules in the vapor and in the liquid state.) Using simple and qualitative thermodynamic considerations, one finds that this contribution to the change in the free energy when n mol of receptors are transferred from the bulk of the membrane into a condensed phase is: (16), one obtains a lower limit for the receptor concentration of about 5.3 X 1O-3 g/ml. This is quite a high concentration compared with typical solubilities of proteins in water. Thus, it is likely that in some cells the membrane with the two adjacent aqueous layers is a supersaturated solution of the receptors to be capped. Such a supersaturated solution might stay in this state because theformationfa large cluster requires the diffusion of recetoirs to the location-where the cluster is forming. Becquse-piit of the receptor is embedded in the two-dimensional lipid matrix, its diffusion along the membrane is slower by a few orders of magnitude than in water. Thus, until a sufficient number of receptors diffuse to a forming cluster spot, an unstable cluster may disintegrate. Therefore, the chance of forming a cluster greater than the critical size can be low, and the solution can stay supersaturated. Recent work by Cohen and Eisen (16) discusses another important effect of the high effective concentrations of surface molecules in membranes.
An unknown parameter is the boundary tension, y. Taupin et al. (17) used a similar approach to study osmotic pressureinduced pores in phospholipid vesicles. For that system the boundary tension is at the boundary of a pore in the vesicle through which water can flow. Thus, the interface includes a contact between the hydrophobic parts of the phospholipid molecules and the hydrophilic aqueous phase. The values they obtained for -y are 5.5 X 10-7 < y <8.0 X 10-7 dyne. For the present situation the interface between a patch and the membrane contains molecules of a moresimilar nature than in the case of the pores. Both the proteins and the phospholipids are amphipatic and, in the interface, their hydrophobic parts are against each other whereas the hydrophilic parts of the proteins are adjacent to the aqueous phases and to the phospholipid hydrophilic parts. Thus, 'y should be lower than in the phospholipids/water interface. If one takes 'y as 10-8 dyne, In X as of the order of 1, T = 300 K, the number of receptors per cell as 104 ( 
